
CLAIMS 

What is claimed is: 

An optical amplifying apparatus comprising^ 
a plurality of optical ad justing means "provided for 
respective wavelength bands, fqjr adjusting optical powers of 
light beams; 

wavelength-multiplexing^ means for wavelength- 
multiplexing outputs of saidj^e^ective optical adjusting 
means ; and 

controlling^means f or ^er*forming control so that an 
output of optical^adjusting means for adjusting optical power 
of shorter-wa'velength-band light among said plurality of 
optical ad-justing means becomes larger than an output of optical 
adjusting means for adjusting optical power of longer- 
wavelength-band light among said plurality of optical adjusting 



light beams in the respective 




m^ans . 

2. The optical amplifying apparatus according to claim 1, 

further comprising: / 

wavelength-demultiplexing means for wavelength- 
demultiplexing input light into light beams in respective 
wavelength bands; and 

outputting each of the 
wavelength bands to said respective optical adjusting means 

The optical amplifying amparatusy^ccording to claim 1, 
wherein said controlling means fusrthey controls the outputs 
of said respective optical adjusting/ means so that optical 
powers of the respective wavelength p^nds at a predetermined 
point will become approximately i 
of the wavelength-multiplexing 
predetermined point • If I 

4. The optical amplifying aTp]5aratus according to claim 

1, wherein said controlling means further controls the outputs 
of said respective optical adjusting means so that powers 
obtained by eliminating noise/powers An the respective optical 
adjusting means from optical powers of said respective 
wavelength bands at a predetermined point will become 

identical/ 



al when output light 
s travels to the 



approximately 



when 
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otitput light of the 



wavelength-multiplexing jif^ryg^travels to the predetermined 
point • 

5, The optical amplifying apparatus according to claim 

1, further comprising a light source for supplying light to 
respective input li^ht beams of said plurality of optical 
adjusting means. 

6. The optical amplifying apparatus according to claim 

2, further comprising ^n optical transmission line connected 
to said wavelength-demulrsiplexing means for transmitting said 
input light, and a light source for supplying light to said 
optical transmission line. 

The optical amplifying apparal^is according to claim 



2, wherein said controll 
between the output of i 
adjusting the optical povjfer 
light and the output o 
adjusting the optical p 
light based on at least oj 
an optical transmission 
said optical amplifying 
transmission line, a los 
means, and a loss in sai 

8. The optical amplif 
1, wherein said light beams 
wavelength band and a WDM op 
band having longer wavelength 
and wherein 

the number of channe 
the first wavelength band 

9. The optical amplif 
1, wherein said light beams 
wavelength band and a WDM 
band having longer wavelength 
and wherein the number o 
in the second wavelength band 

10. The optical ampl 

3, further comprising detect 



opticj 
f sa: 



id opj 
of 

f sti 



Em J 



fcj means determines a difference 
adjusting means for 
shorter-wavelength-band 
adjusting means for 
onger-wavelength-band 
lated Raman scattering in 
connected to an output side of 
i, a loss in said optical 
said wavelength-demultiplexing 
gth-multiplexing means. 
irJg apparatus according to claim 
WDM optical signal in a first 
signal in a second wavelength 
first wavelength band, 



ica] 



than 



increase 



apparatus 



s of the WDM optical signal in 
d or decreased, 
s according to claim 
WDM optical signal in a first 
ptical^signal in a second wavelength 
thar\the first wavelength band, 
the WDM optical signal 
reased or decreased, 
fying apparatus according to claim 
ing means for detecting said 



channels 



is in* 
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optical powers of said respective wavelength bands at said 
predetermined point , wherein 

said controlling means further controls the outputs 
of said respective optical adjusting means based on an output 
of the detecting means . 

11. The optical amplifying apparatus according to claim 

4, further comprising detecting means for detecting said 
optical powers of saick respective wavelength bands at said 
predetermined point, whbrein 

said controlling\^eans further controls the outputs 
of said respective optical adjusting means based on an output 
of said detecting means. 



apparatus according to claim 
[are WDM optical signals, and 



12. The optical amplifyin 

10, wherein said light beams 
wherein 

said detecting means detects optical power of one of 
the WDM optical signals th^t corresponds to a shortest- 
wavelength channel. 



13. 



The optical amplifying apparatus according to claim 



11, wherein said light beams are WDM optical signals, and 



ns detects optical power of one of 

a shortest- 



wherein 

said detecting me 
the WDM optical signals ^that corresponds to 
wavelength channel. 

14. The optical amplifying apparatus according to claim 
1, wherein said plurality of \ptical adjusting means are 
optical amplifiers for amplifying said light beams. 

15. The optical amplifying apparatus according to claim 
1, wherein said plurality of dptical adjusting means are 
optical attenuators for attenuating said light beams. 

An optical sending apparatus comprisinc 
a plurality of optical/sending meajis^rovided for each 
predetermined wavelength bandx^n^^cJf^generating WDM optical 
signals in the respect iv^wpvS.ength bands; 

a plurality^of opt irallad justing means connected to 
said respepfcive optical sendinc| means , for adjusting optical 
powers^of light beams; 



16. 



73 



wavelength-multiplexing means for wavelength- 
multiplexing outputs ox said respective optical adjusting 
means; and (I 

controlling meWis for perrorming control so that an 
output of optical adjustr^a means flor adjusting optical power 
of shorter-wavelength-bandTv light! among said plurality of 
optical adjusting means becomes larjger than an output of optical 
adjusting means for adjusting /optical power of longer- 
wavelength-band light among said plurality of optical adjusting 
means . / / 

17. The optical sending apparatus according to claim 16, 
wherein said controlling means/ further controls the outputs 
of said respective optical adopting means so that optical 
powers of the respective wWel^ngth bands at a predetermined 
point will become approxirt^uely identical when output light 
of said wavelength-mult/Wle^rfg means travels to the 
predetermined point • j \ 

18. The optical sending apparatus according to claim 16 , 
wherein said controlling /means yfurther controls the outputs 
of said respective optical adjusting means so that powers 
obtained by eliminating noi/se powers in said respective 
optical adjusting means^ from/optical powers of the respective 
wavelength bands at/ a predetermined point will become 
approximately ideiytical [when output light of said 
wavelength-multiplexing means travels to the predetermined 
point. / \ 

19. The optical sending apparatus according to claim 16, 
wherein said controlling means determines a difference between 
the output of said optical adjusting means for adjusting the 
optical power of said shorter-wave\ength-band light and the 
output of said optical adjusting means for adjusting the 
optical power of said longer-wavelength-band light based on 
at least one of stimulated Raman spattering in an optical 
transmission line connected to an output side of said optical 
sending apparatus, a loss in said/optical transmission line, 
and a loss in said wavelength-multiplexing means. 

20. The optical sending apparatus according to claim 16, 



wherein said WDM optical ^signals in the respective wavelength 
bands are a WDM optical/signal in a first wavelength band and 
a WDM optical signal ink second wavelength band having longer 
wavelengths than the fWst wavelength band, and wherein 

the number of channels of said WDM optical signal in 
the first wavelength band, isyincreased or decreased. 

21. The optical sending apparatus according to claim 16, 
wherein said WDM optical signals] in the respective wavelength 
bands are a WDM optical signal An a first wavelength band and 
a WDM optical signal in a second wavelength band having longer 
wavelengths than the f irstiwavelength band, and wherein 

the number of channels of said WDM optical signal in 
the second wavelength barm is increased or decreased. 

22. The optical sending [apparatus according to claim 17, 
further comprising detecting means for detecting said optical 
powers of said respective wavelength bands at said 
predetermined point, whereof 

said controlling meafts further controls the outputs 
of said respective optical adjusting means based on an output 
of said detecting means. 

23. The optical sending apparatus according to claim 18, 
further comprising detecting mean's for detecting one of said 
optical powers of said respective wavelength bands at said 
predetermined point, wherein / 

said controlling means further controls the outputs 
of said respective optical adjusting means based on an output 
of said detecting means. 

24. The optical sending Apparatus according to claim 22, 
wherein said detecting means Vdetects optical power of one of 
the WDM optical signals thctf£ corresponds to a shortest- 
wavelength channel. 

25. The optical sending apparatus according to claim 23, 
wherein said detecting means detects optical power of one of 
the WDM optical signals that corresponds to a shortest- 
wavelength channel . 

26. The optical sending apparatus a&cording to claim 16, 
wherein each of said plurality of ogtical sending means 



generates each WDM optical sigj*al respectively in each of said 
plurality of wavelength batfds by generating a plurality of 
optical signals having/ different optical powers and 
wavelength-multiplexing said plurality of optical signals on 
a wavelength band basis 

27. The optical sendiVig apparatus according to claim 16, 
wherein said plurality of optical adjusting means are optical 
amplifiers for amplifying ri^ht beams - 

2 8. The optical sending apparatus according to claim 16, 
wherein said plurality of opticalNad justing means are optical 
attenuators for attenuating light\ beams. 

29. An optical transmission system yompr is ing: 

an optical sending apparatus f or Generating an optical 
signal of a plurality of wavelength bands; 

an optical transmission lin^i fot transmitting the 
generated said optical signal; 

an optical receiving/ apparatus for receiving and 
processing said optical siygnal ^transmitted through said 
optical transmission line; 

at least one optical lamp J/ifying apparatus provided on 
the optical transmission lirre, /comprising: 

wavelength-demultiplexfwyg means for wavelength- 
demultiplexing said optical si/gMlon a wavelength band basis; 

a plurality of optical' ad jirsting means for adjusting 
optical powers of each saicYopt^cii sagnal in the respective 
wavelength bands, that a/e output Jfrom said wavelength- 
demultiplexing means ; 

wavelength-multiplexing m^ans for wavelength- 
multiplexing outputs cfL said respective optical adjusting 
means ; and 



r mea 



controlling means for performing control so that an 
output of optical adjusting means/ for adjusting optical power 
of . shorter-wavelepgth-band lighft among said plurality of 
optical adjusting/means becomes larger than an output of optical 
adjusting mean/ for adjusting \optical power of longer- 
wavelength-band light among said plurality of optical adjusting 
means . / 
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30. The optical transmission s/ptem according to claim 29, 

wherein said controlling means yof said optical amplifying 

apparatus further controls the/ outputs of said respective 

optical adjusting means so thay optical powers of the optical 

signals in the respective wavelength bands at a predetermined 

point will become approximately^ identical when an output 

optical signal of said optical amplifying apparatus travels 

to the predetermined poiir) 

/ Is \ 

31 . The optical tra^mi&sion systeim according to claim 2 9 , 
wherein said controllxng/Ttieans of said optical amplifying 
apparatus further conkcalr^the outpu/ts of said respective 
optical adjusting means so that poweps obtained by eliminating 
noise powers in said respective optical adjusting means from 
optical powers of the optical /signals in said respective 
wavelength bands ay a predetermined point will become 
approximately identical when an output optical signal of said 
optical amplifying/ apparatus (travels to the predetermined 
point. 

32 . The optical transmissiorksystem according to claim 29 , 
wherein said optical amplifying apparatus further comprises 
a light source for supplying light t^o an optical transmission 
line through which an input opt ical\ signal is transmitted. 

33 . The optical transmission system according to claim 2 9 , 
wherein said optical sending apparatus generates said optical 
signal of said plurality of wavelength bands by generating said 
plurality of optical signals havinc/ different optical powers 
and wavelength-multiplexing the plurality of optical signals 
on a wavelength band basis 

34 . The optical transmission system according to claim 2 9 , 
wherein said optical receiving apparatus comprises a spectrum 
detecting section for detectwig a spebtrum of the optical 
signal and outputting a detect/ said ion result to the optical 
sending apparatus, and wherein 

said optical sending apparatus generates said optical 
signal of said plurality of wavelength bands by generating sets 
of optical signals having different optical Jpowers based on 
the detection result of the spectrum detecting section and 
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wavelength-mult ipla&ing the sets </± optical signals on a 
wavelength band b^is. 

35 . The optical transmission sArstem according to claim 29, 
wherein said plurality of optical adjusting means of the 
optical amplifying apparatus ajre optical amplifiers for 
amplifying optical signals - 

36. The optical sending apparatus according to claim 29, 
wherein said plurality of optica\ adjusting means of the 
optical amplifying apparatus are optical attenuators for 
attenuating optical signals. 

37. A method of amplifying lights comprising the steps of: 

( 1 ) amplifying light in a loi/ger-w]avelength band among 
a plurality of wavelength bands; 

(2) amplifying light in /a shorter -wavelength band 
among said plurality of wavelengt/n bands so that it will have 
optical power that is larger /th^n optical power of the 
amplified light in the longer-ywayelength band; and 

(3) wavelength-mult ipLexing light beams of the 
plurality of wavelength bands./ 

38. The optical amplifying/ method according to claim 37, 
further comprising a step of /determining a difference between 



an amplification output of tne 1 



_ght in said shorter-wavelength 



band and an amplification output of the light in said 
longer-wavelength band so t/hat optical powers of the respective 
wavelength bands at a / predetermined point will become 
approximately identical Mien wavelength-multiplexed light of 
the said plurality off wavelengtK bands travels to the 
predetermined point, and wherein 

said step ( 2 ) /amplifies said Ui9 h1: i n the shorter- 
wavelength band so that/ it will have optical power that is larger 
than optical power of amplified light in said longer-wavelength 
band by said difference. 

39. A method of amplifying light comprising the steps of: 

(1) generating a plurality of c ptical signals having 
different optical /powers ; 

(2) generating a plurality of WDM optical signals by 
wavelength-multiplexing said plurality of optical signals on 
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a wavelength band basis; 

(3) .amplifying a WDM dptieal signal in a longer- 



wavelength band among the plur; 



f WDM optical signals; 



(4) amplifying a WDM optical signal in a shorter- 
5 wavelength band among said plufra'lity of WDM optical signals 

so that it will have optical power that is larger than optical 
power of the amplified WDM optical signal in said longer- 
wavelength band; and 

(5) wavelength-multij?lex\ng said plurality of WDM 
10 optical signals. 

40. The optical amplifying method according to claim 39, 
further comprising a step of jdetermirmng a difference between 
an amplification output of /the WDM <|ptical signal in said 
shorter-wavelength band and an amplification output of the WDM 

15 optical signal in said longer-wavelength band so that optical 
powers of the respective WDM/optical signals at a predetermined 
point will become approximately | identical when a 
wavelength-multiplexed optical signal o'f the plurality of WDM 
optical signals travels to the predetermined point, and wherein 

20 said step (4) amplifies the WDMfoptical signal in said 

shorter-wavelength band so that it will/have optical power that 
is larger than optical /power of amplified light in the 
longer-wavelength band by said difference. 

41. A method of inputting light ^comprising the steps of: 
25 making optical power of a IWDM optical signal in a 

shorter-wavelength band/ larger than optical power of a WDM 
optical signal in a longfer-wavelengtAh band among a plurality 
of WDM optical signals- /in respective^ wavelength bands; and 
inputting said plurality of WDMfoptical signals in the 
30 respective wavelength hfands to an optical transmission line. 
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